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What’s the problem?

• Perceived lack of rigor in experimentation.
• Complex assortment of stakeholders.
• Dynamic nature of programs, initiatives and 

objectives.
• Planning is not linear.
• Organizational boundaries.
• E-mail is not collaboration, and no way to keep up.
• Project management and status reporting.
• Many inputs to the experiment definition, planning, 

analysis and reporting process.
• Many expected outputs for the results of 

experimentation.  
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What’s the solution?

• Enterprise system approach to database design that is 
integrated with the tasks of experiment planning, 
management, design, execution, analysis and reporting.

• Adopt a systems-design methodology, enabled by the 
enterprise.

• Structured approach introduces rigor to the process, and 
to results.

• Provide a collaborative environment for planning, 
execution, analysis and reporting.

• Database structure is open via ontology and .xml to import 
data from other databases, or as input to other databases.

• Supports incremental design improvements to programs of 
record.
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Impact….

• Increase understanding and participation among all 
planners, summarize info for management, construct 
threads between objectives, events, data, and 
results.

• Create a Federated data structure for use throughout 
the FORCEnet Enterprise.

• Approximately 500 active users.

Past experiment design efforts felt like….
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FIRE is an INPUT and RESOURCE

• To Navy Capabilities Development Process (NCDP)
– FORCEnet Capabilities to attributes to measures mapping
– Experimentation Results
– Experimentation Recommendations to Military Utility 

Assessments

• FORCEnet Integrated Baseline (FIBL)
– Connection to EDISON for industry input
– Shared data to FORCEnet Consolidated Compliance 

Checklist
• TXC (Technology Exchange Clearinghouse)
• VKR (Virtual Knowledge Repository)
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Activities MCPs or other Mission Thread

FORCEnet Capability

Experiment Initiative

Capability Progress

Test

Report Task Performance
Results.  Transform to
Mission Thread/Operational
Performance Results. 

Result

Task

Relationships between Tasks, their experiment results, and means
to roll up to higher levels of interest will all be contained in FIRE.
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Providing Results to Other Users
TW to Joint Functional Areas Example

Mapping is provided automatically in F.I.R.E. 

Step1.  Produce experiment Objective results. 

Step 2.  Map results to FORCEnet Capabilities (TW requirement). 

•Objectives/results address FORCEnet functional tasks. 

•Results produce Measures for specific Attributes.

Step 3.  Match FORCEnet Tasks and Attributes to Joint Tasks and 
Attributes.

Step 4.  Apply Measures scaling, as necessary, to address directly 
Joint Tasks.
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Capabilities to Functional Areas

Tasks and Attributes are related but not necessarily exactly the
same, interpretation or scaling to the new task may be 
necessary. 

Activity Space

NCE

Fn7

Attribute c
Attribute g

Task-4

Fn3

Attribute a
Attribute i
Attribute f

Task-4

Fn5

Attribute a
Attribute j
Attribute z

Task-6

Fn1

Attribute a
Attribute e
Attribute y

Task-2

Related
Tasks

Related
Tasks

Related
Tasks

BA
Attribute c
Attribute j
Attribute y

Task-n
JC2

Attribute a
Attribute d
Attribute x

Task-4
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NPS/FORCEnet Experimentation Process

All activities Supported by the FIRE 
Knowledge Management System

Initiative Planning
Objectives
Goals
Conditions
Attributes

Data Capture Planning
Events
Measures & Data
Data Details

High-Level Requirements
E.G., Gaps, capabilities

Experiment Analysis
Archive 
Measures 
Conditions

Experiment Reporting
Attributes Results
Objective Results

Capabilities Report

JFC Report

MUA Report

NCDP Report

Capabilities and Attribute mapping are keys to 
tailored reporting for specific interest areas. 
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Attribute > Result Mapping > Roll-Ups

Attribute-1
Measure-1a

Capability
Situation

Task-1

Attribute-2

Measure-1b

Measure-2
Task-2

Result

Result

Result

Meaning is provided by the combination of the Result for a 
Measure, the Situation(s) for which it applies, the resulting 
value(s) for the Attribute(s), implications for Task performance, 
and the overall contribution to operational Capabilities. 

Attributes

Other
Reporting

AttributesMUA

All contained in the FIRE KM System
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FIRE as Enabler

•Experimentation is a set of closely coordinated and 
collaborative tasks.
•Each user has a profile that specifies areas of 
access as a User of FIRE edit functions, or as a 
viewer of information.
•Oracle Collaborative Tools provide means for 
desktop sharing, VOIP, instant messaging (not over 
NMCI) as an alternative to VTCs.
•AI’s provide search capabilities within indexed data 
repository, and data pulled from authorized 
databases.
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Experimentation Innovation

• First enterprise application to work both NMCI and non-NMCI 
• J2EE 1.4 standard industry architecture for portal, web services, 

SOA, single sign-on, browser-based
• Roll-up 

summaries from 
initiatives, data, 
programs

• Connection 
between 
objectives and 
results is 
preserved

Oracle 10g based
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Experiment  

Initiative Objective

Conditions Measures

Results

Analysis  

Interpretation  

MSEL  

MetricsQuestion Data

Capture     Plan

Initiative
Planning

Experiment
Planning

Results
Production

Analysis

Systems  

Information Goal

System
Operation
Information

Conditions

Execution

High Level Task-Flow
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Trident Warrior

13 Step Process

Based on Code of Best Practices for 
Experimentation (COBPE)
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Trident Warrior Team….

Comes together in FIRE

Technology 
providers

Initiative 
Leads

Analysts, 
SMEs

Fleet and 
Operator 
Participants

NNWC 

NCDP

OPNAV

Sea TrialSPAWAR
Ontology

Structure

Tasks

FIRE 
Environment

NPS

NAVSEA



F.I.R.E. Overview 
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E.D.I.S.O.N.

Enterprise Database for Innovation and Solutions 
Network

– Data Mining of potential technology solutions from Industry
– DoD technology solutions (E.g., SPAWAR)
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1
Navigation

Path

2 Initiative
Input

3 Initiative
Feedback

4 Initiative
Edit
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Initiative to objective level (TW05/06)

• Thread # (primary key)
• Short title for the objective
• Objective statement
• Question or proposal
• Operational condition required
• System condition required
• Information condition required
• Attributes
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Data Level Planning

• Thread # (Primary Key)
• Attributes: specific measures
• Areas for data types

– System data (digital data, technology derived data)
– Observation data (logs, chat files)
– Qualitative data

• Instruments linked to data requirement
• Automation of a draft Data collection plan
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Summaries of Results

• First level summary derived from data, answers 
questions posed at the objective level.

• Second level summary combines objective 
summaries within an initiative area to construct a 
single high level summary of the initiative

• Summary results used in higher level reporting (OAA 
and MUA).
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FIRE—Future…..NTIRA

Federate the family of authoritative databases to 
perform multiple tasks
Examples:

Objectives….defined in FIRE……run in NTIRA for 
validation and pre-experiment analysis

Post experiment analysis……produces improved 
metrics…….provided back to NTIRA for improved 
model parameters
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FIRE—Future…..DARS

Architectures in the DoD Architecture Repository 
System (DARS)

Imported into FIRE as notional model of objectives 
(IDEF and OSDs translate to OVs, TVs used for 
technical objectives).

Experimentation adjusts notional models to produce 
“experimentation architectures” and added back to 
DARS
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FIRE—Future…..FIBL & FCCC

Fn Capabilities
tasks
attributes
measures

Vetted in experimentation

Become part of the FCCC and FIBL process
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FIRE—Future…..EDISON

Shared databases between Virtual Knowledge 
Repository, Technology Exchange Clearinghouse and 
FIRE

– Make the technologies solutions available in 
industry part of experimentation
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Conclusion

FIRE provides:

• A FORCEnet I&E environment for experimentation

• Connections between High level concepts, Joint Functional 
Concepts, FORCEnet Functional Concepts, NCDP to 
experiment objectives, data (attributes associated to Fn 
Capabilities), results and recommendations.

• A collaborative environment in which experiment planning 
tasks are conducted by all participants

• An additional database that connects experimentation with 
other authoritative databases for acquisition (NTIRA) and 
regulation (FIBL).
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Contact

•Dr. Shelley Gallup: spgallup@nps.navy.mil
831 656 1040

•Dr. Randy Maule: rwmaule@nps.navy.mil
831 656 3741

Request access.  You will receive a form.  Fill it out and 
return as directed.  A temporary password will be sent 
to you, and description of specific access priviledges.


